SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT I, TAKUJI TAKAHASHI, a 
citizen of Japan residing at Tokyo, Japan have 
invented certain new and useful improvements in 

POWER SUPPLY CABLE HAVING A SIMPLE STRUCTURE AND 
AN IMAGE READING APPARATUS USING SUCH A POWER 
SUPPLY CABLE 



of which the following is a specification:- 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention generally relates to a 
power supply cable and, more particularly, to a power 
supply cable for supplying electric power to a light 
source carried by a movable object used in an image 
reading apparatus such as, for example, a copying 
machine or a facsimile machine which is provided with a 
scanner having a light source attached to a movable 
carriage . 

2 . Description of the Related Art 
Conventionally, a flexible power supply cable 

is used so as to supply electric power to a load such as 
a light source carried by a movable carriage, which 
together constitute a scanner provided in an image 
reading apparatus such as a copying machine or a 
facsimile machine. 

One of the conventional flexible power supply 
cables is a flexible printed circuit board (hereinafter 
referred to as FPC) . The FPC comprises a flexible 
insulating sheet and conductive wire patterns printed on 
the flexible insulating sheet. A protective sheet is 
applied on the conductive wire patterns so that the 
conductive wire patterns are interposed between the 
flexible insulating sheet and the protective sheet. 
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Such an FPC is not directly connectable with a 
power supply terminal of a light source or a power 
supply terminal of an apparatus. Accordingly, a printed 
board is attached to each end of the FPC so as to 
5 connect electric wires to the FPC. More specifically, 
an end of each conductive wire pattern of the FPC is 
soldered to the printed board, and the electric wire is 
also soldered to the printed board so that the 
conductive wire pattern is connected to one end of the 
10 corresponding electric wire. Then, the other end of the 
electric wire is connected to the power supply terminal 
of the light source or the apparatus. 

Alternatively, an electric connector is 
attached to the printed board by soldering, and another 
15 electric connector is soldered to an end of the electric 
wire so that the electric connector of the electric wire 
is connectable to the electric connector of the printed 
board for electrical connection. 

Further, Japanese Patent Publication No. 
20 2588605 discloses anther conventional power supply cable 
in which each end of the FPC is connected to the 
electric wire by an exclusive relay connector. 

The above-mentioned conventional power supply 
cables are used by being connected to a power supply 
25 terminal of a light source at its one end and to a power 
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supply terminal of the apparatus at its opposite end. 
Since the FPC is flexible and bendable, a movement of 
the end of the FPC connected to the light source is 
permitted. Accordingly, electric power can be supplied 
5 from the power supply terminal of the apparatus to the 
power supply terminal of the light source via the FPC. 
In order to allow the light source to move a long 
distance, the FPC is connected in a bent state like a Q- 
shape. A protective member is applied to the surface of 

10 the FPC on the outer side of the U-shape. 

The above-mentioned structures using the FPC 
as a power supply cable has a problem in that a 
manufacturing cost is high since the cost of the FPC 
itself is expensive and the number of parts constituting 

15 the power supply cable is large. The manufacturing cost 
is further increased since the structure of the power 
supply cable is complex and the number of manufacturing 
processes is large. Further, a large labor may be 
needed for repair at the time of failure since the 

20 number of manufacturing processes is high. 

SUMMARY OF THE INVENTION 

It is a general object of the present 
invention to provide an improved and useful power supply 
25 cable in which the above-mentioned problems are 
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eliminated. 

A more specific object of the present 
invention is to provide a power supply cable having a 
simple structure with a reduced manufacturing cost. 
5 In order to achieve the above-mentioned 

objects, there is provided according to one aspect of 
the present invention a power supply cable comprising: 
at least one electric wire having a single line 
conductive material and an insulating material covering 

10 the conductive material; and an elongated holding member 
holding the electric wire, the holding member being 
elastically deformable in accordance with a relative 
movement of opposite ends of the electric wire. 

According to the above-mentioned invention, an 

15 inexpensive electric wire can be used for the power 
supply cable, and the electric wire can be directly 
connected to a power supply terminal by an inexpensive 
connecting means such as soldering. If desired, a 
connector for connecting with a power supply terminal 

2 0 may be merely provided on an end of the power supply 

cable. Accordingly, the structure of the power supply 
cable according to the present invention is simple, 
resulting in reduction in the number of parts and the 
manufacturing cost of the power supply cable. 

25 In the power supply cable according to the 
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present invention, the holding member may comprise: a 
plate part formed of a flexible sheet material; and at 
least one engaging part attaching the electric wire to 
the plate part. Accordingly, the electric wire is held 
5 on the plate part by the engaging part in an elastically 
deformable manner. The engaging part may be integrally 
formed with the plate part, which provides a simple 
structure of the power supply cable. 

Additionally, the holding member may further 

10 comprise a mounting part configured to be fixed in the 
vicinity of a terminal to which an end of the electric 
wire is connected. Accordingly, the power supply can be 
easily mounted at a desired position by fastening means 
such as screws. The mounting part may be integrally 

15 foirmed with the plate part, which provides a simple 
structure of the power supply cable. 

Additionally, the power supply cable according 
to the present invention may further comprise a flexible 
protective member attached to the holding member so as 

20 to cover the electric wire for protection. 

Additionally, there is provided according to 
another aspect of the present invention an image reading 
apparatus comprising a movable light source and the 
above-mentioned power supply cable connected to the 

25 light source. 
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Other objects, features and advantages of the 
present invention will become more apparent from the 
following detailed description when read in conjunction 
with the accompanying drawings . 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view showing a 
rough structure of an image reading apparatus using a 
power supply cable according to the present invention; 
10 FIG. 2 is a cross-sectional view of the image 

reading apparatus for explaining motion of first and 
second moving objects and a power supply cable according 
to a first embodiment of the present invention; 

FIG. 3 is a perspective view of the power 
15 supply cable according to the first embodiment of the 
present invention; 

FIG. 4 is a front view of a power supply cable 
according to a second embodiment of the present 
invention ; and 

20 FIG. 5 is a front view of the power supply 

cable shown in FIG. 4 in a state in which the power 
supply cable is bent. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



25 



A description will now be given a power supply 



cable according to a first embodiment of the present 
invention. FIG. 1 is a cross-sectional view of an image 
reading apparatus in which the power supply cable 
according to the first embodiment is used. 
5 The image reading apparatus 1 is provided with 

a contact glass 3 on an upper surface of a box-like case. 
An original sheet having an image to be read is placed 
on the contact glass 3. A first moving member 4 and a 
second moving member 5 are provided in the case 2 in a 

10 freely movable state. A base board 7 having a charge 
coupled device (CCD) 6 and a lens 8 are arranged at 
predetermined positions in the case 2 . 

The first moving member 4 caries a light 
source 9 and a first mirror 10 . The light source 9 

15 faces the bottom surface of the contact glass 3. The 
first mirror 10 deflects a light, which is projected 
from the light source 9 and reflected by the original 
sheet placed on the contact glass 3. 

The second moving member 5 caries a second 

20 mirror 11 and a third mirror 12. The second mirror 11 
deflects the light reflected by the first mirror 10 by 
90 degrees. The third mirror 12 further deflects the 
light deflected by the second mirror 11 by 90 degrees. 
Accordingly, the direction of the light deflected by the 

25 first mirror 10 is changed by 180 degrees by the second 
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and third mirrors 11 and 12. The light deflected by the 
third mirror 12 is condensed by the lens 8, and is 
incident on the CCD 6, which is positioned at the focal 
position of the lens 8. 
5 It should be noted that the first through 

third mirrors 10-12 and the lens 8 together form an 
optical system, which guides the light projected by the 
light source 9 to the CCD 6 serving as an image reading 
part . 

10 A ratio of the moving speed of the first 

moving member 4 and the moving speed of the second 
moving member 5 is 2:1. Thereby, the optical path 
length from a light source 9 to the CCD 5 is maintained 
constant. 

15 In the above-mentioned image reading apparatus 

1, the light generated by the light source 9 is 
projected onto the original sheet placed on the contact 
glass 3. The light is reflected by the original sheet, 
and the reflected light is incident on the CCD 6 by 

20 being guided by the -optical system including the group 
of mirrors 10, 11 and 12. Thereby, an image on the 
original sheet is read by the CCD 6. 

In order to project the light onto the 
original sheet, an electric power must be provided to 

25 the light source 9 attached to the first moving member 4. 
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Therefore, as shown in FIG. 2, the light source 9 is 
connected to a power supply terminal 13 by a power 
supply cable 14. The power supply terminal 13 is 
provided on a printed circuit board (not shown in the 
figure) of the image reading apparatus. Here, the light 
source 9 is a movable object. 

A connector (not shown in the figure) is 
attached to an end of the power supply cable 14, and the 
connector is connected to the power supply terminal 13 
of the image reading apparatus. The other end of the 
power supply cable 14 is connected to a power supply 
terminal (not shown in the figure) of the light source 9. 
Accordingly, the other end of the power supply cable 14 
moves together with the first moving member 4 . 
Therefore, the opposite ends of the power supply cable 
14 move relative to each other. In order to allow the 
movement of the opposite ends' of the power supply cable 
14, the power supply cable 14 is provided with a 
flexible member which is elastically deformable when the 
opposite ends of the power supply cable 14 moves 
relative to each other. 

FIG. 3 is a perspective view of the power 
supply cable 14. The power supply cable 14 comprises a 
plurality of electric wires 15 and a holding sheet 16, 
which holds the electric wires 15 thereon. Each of the 



electric wires 15 comprises a single line conductive 
material as a core wire and an insulating cover is 
provided on the conductive material . It should be noted 
that the number of electric wires 15 can be any desired 
number. Additionally, the single line conductive 
material may be formed of a single solid wire or a 
plurality of bundled or twisted thin wires. 

The holding sheet 16 comprises a plate part 17, 
engaging parts 18 and tab parts 19 as mounting parts. 
The plate part 17 is an elongated and flat part having a 
great flexibility. The engaging parts 18 serve as 
holding means for holding the electric wires 15 on the 
plate part 17. The tab parts 19 serve as mounting parts, 
which mount the power supply cable 14 between the first 
moving member 4 and a predetermined position of a 
stationary member of the image reading apparatus . 

In the present embodiment, the entire holding 
sheet 16 is flexible so as to be elastically deformable 
together with the conductive wires 15 according to the 
movement of the first moving member 4. It should be 
noted that at least the plate part 17 is required to be 
flexible, and the engaging parts 18 and the tab parts 19 
are not always required to be flexible. 

Each engaging part 18 is formed in the plate 
part 17 by forming two adjacent openings 20 arranged 
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along the longitudinal direction of the plate part 17. 

The tab parts 19 are formed on one side of the 
plate part 17 along the longitudinal direction of the 
plate part 17 in a state in which the tab parts 19 
5 project from the side of the plate part 17. A reference 
hole 21 and an elongated adjust hole 22 are formed in 
each of the tab parts 19. 

The tab part 19 on one end of the plate part 
17 is fixed in the vicinity of the power supply terminal 

10 13 by screws being inserted into the holes 21 and 22. 
Similarly, the tab part on the other end of the plate 
part 17 is fixed in the vicinity of the power supply 
terminal of the light source 9 by screws being inserted 
into the holes 21 and 22. 

15 A description will now be given, with 

reference to FIGS. 4 and 5, of a second embodiment of 
the present invention. FIG. 4 shows a power supply 
cable 23 according to a second embodiment of the present 
invention. The power supply cable 23 has a structure 

20 similar to the power supply cable 14 shown in FIG. 3 

except for a protective sheet 24 being provided as a , . 
protective member, which covers a surface 16a on which 
the electric wires 15 are held. The protective sheet 24 
is attached to the holding sheet 16 at parts 

25 corresponding to the tab parts 19 and parts along a side 
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on which the tab parts 19 are not provided. 

FIG. 5 shows a state in which the power supply 
cable 23 shown in FIG. 4 is bent. As shown in FIG. 5, 
the power supply cable 23 is bent in a state in which 
5 the holding sheet 16 faces outside. In the case of the 
power supply cable 14, the power supply cable 14 is bent 
so that the surface 16a of the holding sheet 16, which 
surface holds the electric wires 15, is positioned on 
the inner side. 

O 10 In the above-mentioned structure, the power 

ill supply cable 14 or 23 connects the power supply terminal 

j of the light source 9 carried by the first moving member 

Ifi 4 to the power supply terminal 13 so as to supply an 

l^" electric power from the power supply terminal 13 to the 

7Z 15 light source 9. 

A connector (not shown in the figure) is 
attached to an end of the power supply cable 14f or 23 
so as to be connected to the power supply terminal 13 . 
The other end of the power supply terminal 13 is 
2 0 directly connected to the power supply terminal of the 
light source 9. Accordingly, the power supply cable 14 
or 2 3 deforms according to the movement of the first 
moving member 4 as shown in FIG. 2. 

According to the above-mentioned embodiments, 
25 the inexpensive electric wires 15 are used for the power 
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supply cable 14 or 23, and the electric wires 15 can be 
directly connected to the power source terminal of the 
light source 9. Additionally, the connector for 
connecting with the power supply terminal 13 is merely 
5 provided on an end of the power supply cable 14 or 23. 
Accordingly, the structure of the power supply cable 
according to the embodiments of the present invention is 
simple, resulting in reduction in the number of parts 
and the manufacturing cost of the power supply cable. 

10 The present invention is not limited to the 

specifically disclosed embodiments, and variations and 
modifications may be made without departing from the 
scope of the present invention. 

The present application is based on Japanese 

15 priority patent application No. 2000-158091 filed on May 
29, 2001, the entire contents of which are hereby 
incorporated by reference. 
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